Cholecystokinin activates C-fos expression in hypothalamic oxytocin and corticotropin-releasing hormone neurons.
Abstract The effect of systemically-administered Cholecystokinin octapeptide (CCK) on hypothalamic oxytocin, vasopressin, and corticotropin-releasing hormone neurons was studied by analysis of c-fos antigen expression in immunocytochemically-characterized neurons in the supraoptic and paraventricular nuclei. CCK (100mug/kg intraperitoneally) caused a marked increase in nuclear c-fos immunocytochemical staining, which peaked at 60 to 90 min after injection. C-fos expression was found in most magnocellular oxytocin neurons in the supraoptic nucleus and in all magnocellular subdivisions of the paraventricular nucleus, but in no vasopressin neurons in either area. C-fos expression was also found in several parvocellular subdivisions of the paraventricular nucleus: in oxytocin neurons within the medial and lateral, but not the dorsal, parvocellular subdivisions, and in corticotropin-releasing hormone neurons in the medial parvocellular subdivision. Injection of lower doses of CCK showed that c-fos expression closely paralleled the pattern of pituitary oxytocin secretion in response to CCK, with a threshold for activation at 1 mug/kg, near maximal responses by 10 mug/kg, and maximal responses by 100 mug/kg. These studies demonstrate that the pattern of c-fos expression in hypothalamic magnocellular neurons following systemic CCK administration mirrors the neurosecretory response of these neurons, both with regard to specificity for the peptides secreted as well as intensity of secretion. They also demonstrate that systemic CCK administration activates c-fos expression in parvocellular oxytocin and corticotropin-releasing hormone neurons, and therefore likely causes secretion of oxytocin and corticotropin-releasing hormone within the brain at the terminal fields of these neurons.